Excess extracellular glutamate is neurotoxic. In vivo 13 C NMR was combined, for the first time, with 13 C-enrichment analyses of neurotransmitter glutamate (GLU) in the extracellular fluid by microdialysis/mass-spectrometry, to estimate the rate of its astroglial uptake. The vesicular neurotransmitter GLU C5 was selectively 13 C-enriched by intravenous [2,[5][6][7][8][9][10][11][12][13] C]glucose infusion followed by 12 C-chase. Post-chase extracellular GLU had significantly higher 13 C-enrichments than the intracellular. The neurotransmitter provided 80-90% of the substrate GLU for glutamine synthesis; the rate was 6.4 micromol/g/h. Hence, at steady-state, this rate represents a reasonable estimate for the rate of glial uptake of neurotransmitter GLU.
Aim: Estimate the in vivo rate of glial uptake of neurotransmitter GLU from the synaptic fluid in rat brain. We propose a model that takes into account the vesicular neurotransmitter GLU pool, in addition to the neuronal and glial metabolic (cytoplasmic and mitochondrial) GLU pools. This uptake is crucial for protecting the brain from GLU excitotoxicity. Impaired uptake has been implicated in the onset of epileptic seizure and in amyotrophic lateral sclerosis. N enrichment of precursor NH 3 (0.87 + 0.014), the rate of synthesis of GLN (V' GLN ) derived from neurotransmitter GLU ECF , was determined to be 6.4 + 0.44 micromol/g/h (Fig. 3) . Comparison with V GLN derived from (neurotransmitter + glial) GLU pools, measured previously in our laboratory (3), showed that the neurotransmitter provides 80~90% of the substrate GLU pool for GLN synthesis. Hence, at steady-state concentrations of basal GLU ECF , glial GLU and blood NH 3 prevailing in our study, the observed rate of 6.4 + 0.44 micromol/g/h can be regarded as a reasonable estimate for the rate of glial uptake of neurotransmitter GLU ECF in vivo (4) . Basal [GLU ECF ] was normal, indicating that this rate of uptake was adequate for GLU ECF clearance.
Conclusions: (I) In vivo NMR
, combined with microdialysis to analyze extracellular GLU, permits kinetic study of neuronto-glial GLU transport in vivo. (II) The observed uptake rate is sufficient to protect the brain from GLU excitotoxicity. 
